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ABSTRACT 
 
AIM 
To compare the wits appraisal, beta angle & YEN angle in assessing the antero-posterior jaw relation. 
 
OBJECTIVE 
 To compare the wits appraisal beta angle & YEN angle in assessing the antero-posterior jaw relation. 
 
MATERIAL & METHOD 
 Standardized pre-treatment lateral cephalograms (Kodak 8000c (G-XR-29461) machine) of 60 subjects were 
divided into 3 group i.e. Class I, Class II and Class III according to their ANB angle. Age ranges from 18 years to 
25 years. All the cephalograms were traced on 0.003 inch acetate paper using a 0.5 mm lead pencil. All the 
tracing was performed by the principle investigator. Reliability of the measurement was calculated using intra-
class correlation test. The value was obtained as 0.82. 
 
RESULT  
 Statistically significant correlation were found among all the four  measurments; ANB angle, WITS appraisal, 
BETA angle and YEN angle. It  shows  higher correlation with  ANB angle, whereas least correlation with WITS 
appraisal. YEN  angle shows better values of specificity & accuracy with the ANB angle. 
 
CONCLUSION  
YEN angle can be used to assess sagittal jaw discrepancy in addition to the established one. 
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INTRODUCTION 
 Orthodontics is specifically concerned with 
diagnosing and treating tooth misalignment 
and irregularity in the jaw area. The 
discrepancy between a pair of closed jaws is 
known as an antero-posterior discrepancy. 
So, while formulating a treatment plan of any 
particular patient a special importance was 
given to the skeletal jaw relation. The relation 
of maxilla to the mandible drastically changes 
the treatment objective as well as the 
treatment protocol. Nowadays aesthetic is 
given prime importance in the field of 
dentistry. The facial profile has been 
emphasized while planning a treatment plan. 
1,2   
The first step towards assessment of the 
antero-posterior jaw relation is taken by 
DOWNS1 using a cephalometric study. After 
which various study was undertaken in order 
to evaluation the antero-posterior dysplasia. 
The next commonly used is the ANB angle 
introduced by Riedel in 1952, it has became 
the most popular means in evaluation of the 
jaw bases. Even after the shortcoming of the 
ANB angle it is been used worldwide. The 
short coming was well described by the 
Moyers et al3  
 (1) The point A & B are the dento-alveolar 
landmark that is influenced by the growth 
and the point changes during orthodontic 
treatment.  
(2) The position of the nasion is not fixed 
during growth so any changes will directly 
going to affect the ANB angle. 
 
 Jenkins noticed in 1955 that the functions 
occlusion plane can be used as a reference 
base for the assessment of jaw relation. He 
said that the occlusion plane which was used 
for assessment of the jaw dysplasia was 
considered as the primary plane because all 
the masticatory forces are concentrated on it. 
He gave the reference of Angle in order to 
justify the functional occlusion plane.4  
 
 Jacobson suggested that the wits appraisal as 
an alternative to the use of angle ANB 
because  point A & B are used as the 
reference point  in conjunction with the 
functional occlusion plane  and as it is not 
considered with respect to nasion, accuracy 
is seen  more than ANB angle.5 Many scientist 
came up with different linear as well as  
 
angular  measurement using the palatal 
plane of a particular patients, but they are not 
used so much because the palatal plane 
which has been taken as the reference for 
assessment of the sagittal relation keeps on 
changing due to the inclination as the age 
advances.6  
 
 Chong Yoi Baik came up with another 
parameter for evaluation of the sagittal 
discrepancy. He used 2 points and one the 
apparent axis of the condyle for evaluation of 
the beta angle. A perpendicular is drawn 
from point A on the condylar axis and the 
angle measure is called as the beta angle.7 
Recently another parameter is the W angle. It 
has three skeletal parameters i.e. the point S 
(midpoint of sella turcica), M (mid-point of 
pre-maxilla), and G(centre of the largest 
circle that is tangent to the internal inferior, 
anterior & posterior surface of the mandibular 
symphysis)8 
  
  In 2009, one more parameter was 
developed in order to assess the antero-
posterior jaw dysplasia that is Yen angle. Till 
now this is the last angle to be developed for 
assessment of the jaw bases.9 
 
MATERIAL AND METHOD 
The study was carried out after the approval 
from the ethical committee of the institute. 
Standardized pre-treatment lateral 
cephalograms (Kodak 8000c (G-XR-29461) 
machine) of 60 subjects were divided into 3 
group i.e. Class I, Class II and Class III 
according to their ANB angle. Age ranges 
from 18 years to 25 years. All the 
cephalograms were traced on 0.003 inch 
acetate paper using a 0.5 mm lead pencil. All 
the tracing was performed by the principle 
investigator. Reliability of the measurement 
was calculated using intra-class correlation 
test. The value was obtained as 0.82 (p< 0.01). 
The following landmarks were identified and 
traced: 
1. Point A : subspinale. 
2. Point B : supramentale. 
3. Point N : Nasion 
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4. Point C : the apparent axis of the 
condyle 
5. Point S : midpoint of the sella turcica 
6. Point M : midpoint of the pre-maxilla 
7. Point G : centre of the largest circle 
i.e. at the tangent to the internal 
inferior, anterior and posterior 
surface of the mandibular symphysis. 
Line and planes used in the analysis :  
1. N-A line : line connecting N & A 
points. 
2. N-B line : line connecting N & B 
points. 
3. C- B line : line connecting C & B 
points. 
4. A-B line : line connecting  A & B points 
5. Perpendicular line from point A : line 
from point A perpendicular to the C-B 
line. 
6. Functional occlusal plane. 
7. S-M line : line connecting S & M 
points. 
8. M-G line : line connecting M & G 
points. 
Parameters which were measured are as 
followes :- 
1. ANB angle (Fig. 1) 
 To construct ANB angle, points A, N & B 
are located. 
 Two lines N-A & N-B were drawn. 
 ANB angle is between N-A & N-B line.           
Normal range of ANB angle is between 2-
4 degree. 
 ANB less than 2 degree is class III & ANB 
more than 4 degree is considered class I. 
 
 
 
 
 
 
 
 
 
 
 
2. WITS appraisal (Fig.2 ) 
  
AO-BO distance or WITS assessment is a       
linear distance between point A & B 
projected perpendicular on the functional 
occlusal plane. 
The normal value is  0 mm in females and it is 
-1mm in males. 
 
            Figure 2 WITS appraisal 
 
3. Beta angle ( Fig. 3) 
To  construct a beta angle point A,B & c are 
identified. 
 Three lines C-B, A-B &  a line from point A 
perpendicular to C-B were drawn. 
 Beta angle is the angle between the 
perpendicular line and the A-B line. 
 Beta angle between 27 degree and 35 
degree can be considered as class I 
skeletal pattern.  
 Angle less than 27 degree indicates of 
class II skeletal pattern& angle more than 
35 degree indicates a class III skeletal 
pettern . 
                  Figure 3 Beta angle 
Figure 1. ANB Angle 
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4. YEN Angle (fig 4) 
 
To construct yen angle, point S, M & G were 
located. 
 G & M points were originally introduced 
by NANDA & MERRILL & later used by 
BRAUN et al being constructed at the 
center of the largest circle placed tangent 
to the anterior, superior (represented by 
nasal floor), & palatal surfaces of the pre-
maxilla & the internal anterior, inferior and 
posterior surface of the mandibular 
symphysis. 
 These points were not affected by local 
remodelling secondary to dental 
movements, unlike point A & B. 
 A template with concentric circles whose 
diameters increased in 1 mm increments 
was used. 
 Two lines, S-M & M-G, were drawn. The 
YEN angle is measured between line S-M 
& M-G at point M. 
 YEN angle between 117 to 123 degree is 
considered as skeletal class I, YEN  angle 
less than 117 is considered as skeletal 
class II, & YEN angle more than 123 is 
considered as skeletal class III. 
 
After collection of the data, statistical analysis 
were calculated with independent t-test. 
Pearson’s correlation co-efficient, sensitivity, 
specificity, & accuracy were calculated using 
statistical package for social science software 
version 13.0   
RESULTS 
Table 1 shows the correlation matrix for 
BETA angle, YEN angle, WITS appraisal & 
ANB angle in class I patients.  
 
 
 
Table 2 shows  a correlation matrix for BETA 
angle, YEN angle, WITS appraisal, ANB angle 
in class II patients.  
 
Table 3 correlation matrix for BETA angle, 
YEN angle, WITS appraisal, ANB angle in 
class III patients. 
 
As can be seen, a significant correlation was 
found among all the parameters. The r value 
for the YEN angle is found to be more higher 
when compared with the BETA angle, WITS 
appraisal. The YEN angle, BETA angle,  WITS 
appraisal did not show any significant 
difference in the class I skeletal pattern. 
 
 Whereas when compared in the skeletal 
class II & class III the YEN angle is found to be 
more accurate followed by the BETA angel &  
then the ANB angle. It is also seen that the 
YEN angle had a better correlation with the 
ANB angle and WITS appraisal. 
 
Thus looking at the highest correlation of the 
YEN angle with ANB angle, the sensitivity, the 
specificity & the accuracy of the YEN angle 
were calculated with ANB angle in the overall 
sample. 
 
As seen in Table 4 the YEN angle shows 100  
%  sensitivity  with the ANB angle in both class 
II & class III skeletal pattern. Also the specificity 
& the accuracy of the YEN angle with respect 
with the ANB angle shows better results.   
   
DISCUSSION 
 Evaluation of sagittal jaw relation is an 
indispensable step in every orthodontic 
diagnosis. Many angular & linear 
measurements have been developed till now, 
which used different points & plane for these 
measurements. Different analysis at times 
gives different values for the same sagittal jaw 
relation. The ANB angle, the BETA angle, & the 
WITS appraisal are the commonly used 
sagittal jaw indicators in regular orthodontic 
practice. YEN angle have recently been 
introduced by NEELA et al 9,10   
 
 
Figure 4 YEN Angle 
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TABLE 1: CORRELATION MATRIX FOR BETA ANGLE, YEN ANGLE, WITS APPRAISAL  
AND ANB ANGLE  -CLASS I PATIENTS (N = 20) 
Class I Beta angle Yen  angle Wits appraisal ANB angle 
Beta angle - 0.510* 0.578* -- 
Yen angle 0.510* -- 0.198 -- 
Wits appraisal 0.578* 0.198 - -- 
 
TABLE 2: CORRELATION MATRIX FOR BETA ANGLE, YEN ANGLE, WITS APPRAISAL  
AND ANB ANGLE  -CLASS II PATIENTS (N = 20) 
Class II Beta angle Yen  angle Wits appraisal ANB angle 
Beta angle --- 0.593* -0.065 -0.082 
Yen angle --- --- 0.042 -0.120 
Wits appraisal -0.065 0.042 - -0.288 
 
TABLE  3: CORRELATION MATRIX FOR BETA ANGLE, YEN ANGLE, WITS APPRAISAL  
AND ANB ANGLE  -CLASS III  PATIENTS (N = 20) 
Class II Beta angle Yen  angle Wits appraisal ANB angle 
Beta angle --- 0.568* -0.4 -0.559* 
Wits appraisal -0.40 0.096 --- -0.198 
ANB angle -0.559 -0.414 0.198 --- 
 
TABLE 4. SENSITIVITY, SPECIFICITY AND ACCURACY OF YEN ANGLE WITH ANB 
ANGLE 
 Sensitivity % Specificity %  Accuracy % 
YEN ANGLE (class II 
skeletal pattern) 
        100 %        73.7 %     81.48 % 
YEN ANGLE (class 
III skeletal pattern) 
        100 %        74.6 %      84.98 % 
 
respectively. In this study the attempt was 
made to check these correlation with the 
routinely used measures, so as to assess their 
clinical use & their reliability in assessing the 
sagittal jaw relation. 
 
As can be seen that the mean & the SD value 
of the YEN angle is found to be 120.20 (6.73) 
degree, which is similar to the value given by 
NEELA et at i.e. 119.79 (3.575) degree.  
 
 
 
 
 
Pearson's correlation analysis shows 
significant positive correlations between YEN 
angle  (r = 0.735) and significantly negative 
correlations with ANB (−0.710) and Wits 
appraisal (−0.309) for class I. In Group II, there 
was a significantly positive correlation 
between YEN angle (0.914) and significantly 
negative correlations with ANB (−0.418) and 
Wits appraisal (−0.609). 
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In Group III, YEN angle showed a highly 
significant negative correlation with ANB  
(−0.873) and Wits appraisal (−0.593). 
 [Table 5]. 
 
 
 
 
 
 
                                                
TABLE 5: PEARSON'S CORRELATION 
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 In the table 1, 2, 3 the correlation of all the  
four parameters were calculated in skeletal 
class I, class II,  & class III, where in it can be 
seen that there was a significant correlation in 
the class II, class III.  
 
The class I cases does not show that much 
correlation compared with skeletal class II, & 
class III. This finding correlates with that of the 
MITTAL et al, DOSHI et al, TRIVEDI et al, & 
AMAL et al. ANB angle & WITS 
appraisal9,10,11,12  shows a positive correlation 
with each other, but a negative correlation 
with BETA angle & YEN angle in the skeletal 
class I, class II, class III pattern. 
 
Thus in this study the overall YEN angle 
shows better performance which is 
accordance with the studies of MITTAL et al, 
DOSHI et al, & TRIVEDI et al, where YEN 
angle is shown to be a reliable & 
homogenously distributed parameter to 
assess the sagittal discrepancy. 
 
Thus ANB is the clinician first choice in 
assessing the sagittal discrepancy of the jaw, 
it would be unjustified if the limitations of ANB 
angle are overlooked at the junction. The 
vertical height of the face the antero-posterior 
position of nasion, or rotation of the jaw either 
due to treatment or growth has a direct effect 
on the ANB angle. 
 
Thus these can be stated that all the four 
parameters shows a significant correlation 
with each other despite using different 
reference plane & method of assessment, it 
would be justified to use more than one 
parameter for determining sagittal 
discrepancy of any orthodontic case. Further 
the YEN angle can be used as an additional 
measurement to determine the sagittal 
discrepancy13,14,15,16. 
 
CONCLUSION 
 Despite varying strength of association, 
statistically significant correlation were 
found among all the four measurments; 
ANB angle, WITS appraisal, BETA angle,  
YEN angle. Thus YEN angle can be used 
to assess sagittal jaw discrepancy in 
addition to the established one. 
 
 
 YEN angle shows higher correlation with 
ANB angle, whereas least correlation with 
WITS appraisal. 
 Yen angle shows better values of 
specificity & accuracy with the ANB angle.  
 
REFERENCES 
1. Downs, W-D variations in facial 
relationships, their significance in 
treatment and prognosis. AJODO 1948 34. 
 
2. Wylie, L.Windell. The assessment of 
antero-posterior dysplasia. Angle 
orthodontics 1947 17-109.    
 
3. Moyers RE, Bookstein FL, Guire KE. The 
concept of pattern in craniofacial 
growth.ajodo 1979; 76:136-48 
 
4. Alex Jacobsen. Update on wits appraisal. 
The Angle Orthodontist july, 1988;205-
219. 
  
5. Mandava Prasad et al. Establishment of 
norms of the beta angle to assess the 
sagittal discrepancy for Nellore district 
population. July-december 2013; 4(2) 409-
413.  
 
6. Nanda RS, Merrill RM.Baik CY, 
Ververidou. A new approach of assessing 
sagittal discrepancy : the beta angle. 
Ajodo July 2004 126(1-5) 
 
7. Wasundhara A.Bhad, Subash Nayak & 
Umal H. Doshi. A new approach of 
assessing the sagittal dysplasia: the w 
angle. European journal of orthodontics 35 
(2013) 66-70 
 
8. Neela PK, Mascarenhas R,HusainA. A new 
sagittal dysplasia indicator : the yen angle. 
World journal of orthodontics 2009 
summer 10(2): 147-151. 
 
9. Mittal A , BOHRA S et al. An evaluation of 
YEN & W angle in the assessment of 
antero-posterior jaw relationship. J Indian 
Orthodontics Soc 2016;50:26-30. 
 
10. Doshi R , Trivedi K et al. predictability of 
YEN angle and appraisal of various 
cephalometric parameters in assessment
                               CHANDAK M  et al                     YEN ANGLE IN ASSESSING ANTERIO-POSTERIOR JAW RELATION 71 
 
 
 Contemporary  Research Journal of  Medical  Sciences  2017;1(1 ): 64-71  
 
 of sagittal relationship between maxilla 
and mandible in angle’s class II 
malocclusion. People’s J sci res 
2012;5(1):1-8. 
 
11. Trivedi R, Bhattacharya A et al. 
cephalometric study to test the reliability 
of antero-posterior skeletal discrepancy 
indicator using the twin block appliance. 
Prog Orthod 2015 feb 25;16(3): 2-10. 
 
12. Neela PK, Mascarenhas R, Husain A: A 
new sagittal dysplasia indicator: the yen 
angle. World Journal of Orthodontics, 
2009;10(2):147-151. 
 
13.  Oktay H: A Comparison of ANB, Wits, 
AF-BF and APDI measurements. 
American Journal of Orthodontics and 
Dentofacial Orthopedics, 1991; 
99(2):122-128.  
 
14.  Raju NS, Prasad KG, Jayade VP: A 
modified approach for obtaining 
cephalograms in natural head position. 
Journal of Clinical Orthodontics, 2001; 
28(1):25-28. 
 
15. Richardson M: Measurement of dental 
base relationship. European Journal of 
Orthodontics, 1982; 4(4):251-256. 
 
16. Taylor CM: Changes in relationship of 
nasion, point A and Point B and the effect 
on ANB. American Journal of 
Orthodontics, 1969; 56(2):143-163. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Submit your next manuscript to CRJMS and take full advantage of : 
 
 Convenient manuscript submission (through website) and by mail (editorcrjms@gmail.com).  
 Thorough Peer review
 Author friendly Article Processing Charges
 No space constraints or extra color figure charges
 Immediate publication on acceptance Inclusion in International Database including  Google  
Scholar
 Manuscript writing assistance for New Authors
 
Authors Information 
 
Dr Madhuri Chandak  
Post Graduate Student  
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
Dr. Sujoy Banerjee 
Asso.  Professor 
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
 Dr. Usha Shenoy  
HOD & Professor, 
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
Dr.Pankaj Akhare    
Asso.  Professor, 
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
Dr. Ananya hazarey   
Senior Lecturer  
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
Dr. Himija Karia  
Senior Lecturer  
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
Dr. Sangeeta Bhattacharya  
Senior Lecturer  
Department of  Orthodontics  
VSPM Dental College & Research 
Centre, Digdoh Hills ,Hingna , Nagpur  
 
 
 
